The action of anoxia and cyanide on glycogen breakdown in the liver of the gsd/gsd rat.
Perfusion of normal rat livers under anoxic conditions or the addition of KCN to aerobic perfusions activated phosphorylase and stimulated glycogen breakdown and glucose output. Livers from rats with a deficiency of liver phosphorylase kinase (gsd/gsd) showed a much smaller activation of phosphorylase with anoxia or KCN and produced glucose at about half the rate of normal livers. The increase in phosphorylase a in gsd/gsd livers was insufficient to account for the increase in glucose output. The addition of KCN to normal hepatocytes, activated phosphorylase and stimulated glucose output almost as effectively as glucagon. Hepatocytes from gsd/gsd rats showed only a very small increase in phosphorylase a on the addition of KCN, and glucose output did not increase. We conclude that in the perfused liver, anoxia and KCN stimulate glycogen breakdown and glucose output, at least in part, by a mechanism that does not involve conversion of phosphorylase b to phosphorylase a. In isolated hepatocytes KCN stimulates glucose output only by increasing the content of phosphorylase a.